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ABSTRACT : 



PURPOSE: To cut surely a relatively thick-walled and hard material such as diamond by 
condensing and irradiating laser light to the working surface, cutting and scanning the 
same at a prescribed width, then narrowing gradually and stepwise the irradiation width 
thereafter, moving successively the focal point to the inside and repeating the working. 



CONSTITUTION: X, Y, Z tables which control triaxially the working position of a diamond 
1 are provided. Laser light L is oscillated and the focal point thereof is matched with (a) on 
the working surface, i.e., flatly at the point A. The X or Y table is controlled to cut and scan 
A->B->C^D-»E-»F at a prescribed speed until the entire range of a width W 1 is 
irradiated, whereby a groove is cut to a depth Af-j . When the prescribed working depth is 
attained in the above-mentioned way, the Z table is controlled to shift the focal point to the 
base (equivalent to A^) of the worked groove and to narrow the irradiation width to W 2 , 
then the scanning is repeated and the groove width is thereafter narrowed stepwise and 
the working depth is successively deepened by setting the focal point to the inner part. 
The condensed beam irradiates efficiently the boundary surface of the working, whereby 
the depth of the cut groove is increased. 



COPYRIGHT: (C)1984,JPOSJapio 



BNSDOCID: <JP 359076687A_AJ_> 



© B&m&vtfr cjp) © # r-f {hm-^m 

© <&m^W&m (A) 0S59- 76687 

®int. ci. 3 muitt JTfttimtt © y £m BSfpss^aoaos;! 1 a 

B 23 K 26/00 7362—4 E 

saw* *it* 

S 5g57— 184644 ®t±l SI A SS'21fSttS#?i 



SB BS57(1982)10^22B JU^T^E^) W72#±^ 



^ #m * 
l- §6 W o * «i ix-if-^t^^r^ 

2. # # ml * © m M 

(1) •*£ Xni Itto-JSO ifti iC ft ^ot & rft ^ # * "C 
4|i }fc 5 *l /t ^ - ^ # 3r £J b X gti — # © [fit \fC fit 

— tfj*«Kar h m x J? j& ttea k 4 z> m i <o m 

& m m -t h m i ©i^-u, x ge — # © m t m it it 
t © m m m m * w n m k n & x v - -v it © & 

it A £ «k )m x ttf fid k m *ICJ:ia» l 

© $f x i? & © as 2 © m * m /jJc -r * as z © x w 

(2) 2 OI^Ml#cDX?lttll 1 © X m © X € K 

& v & & m & b <d m it & <d & & % &t m i*ft<v 
h k m -3 *v c t * ft m t -t z> m rt m & © $s izs 

lit i JEa6fiifiJi©^-ir^Kff^j5fe 0 

3. % tyj © f$ ftd 4 a£ W 

c ^ © m '4i a m j 



ft tc * o 

C #6 58 © # ff W ^ ^ i ?>* © f« ® A D 

v—iritrt:&W<z> tt © K) Wf tti I ic jft M ^ n t 

«?> % ^ ^ W ' -v y K frc L X % JiS Ifl jds ff. 

tntiA-s, gf» i m ft ? * ^ ^ k ^ -t z> — az 

— WlM <D % <D X ^ * 4 -r 'S V 

(l) K $k it is y * m X %k * ^ ^ it afc i§: 1 /*m d£ < © 

ix - if }t 13} 4 54 2> t v ^ S W) © ^ (4) ^ JEiK >5 

n ^fc t C ^> TT 711 X © ite *f 3i>5 1$ it u "C U t 5 » t H 

tt s ^ # © x 1a -r ji 4& -ft ^ ? - sb fai 4 i$ ^ 

?t , ^ P ^ © § 4 % W ^fc h -t & & & *> *> , 
Z <D#kWrX \r£ ^ - V 1tm<D *K ^ #f£ K£ *i <ft < 4 & C 
i (C X ^, % © -C ^> ^ o ± T ii , ix — -V 5t 13} © MS 

^ 4 m ft U t <b s & A * y V (i) 4 7n fffk ^» ^ 

TT, ^JKff^^-4-CfrCSt54^ 0 © Ji5 a- ^ 

3t (3) © ^ ^ ^ ^ 4 (¥$ * X ?T 5 C fc3*5^X.b^&^% 

ffc X J? ^ ^ -r --e y Y (1) g ft % ® W b X i> c 
t *t i> . ^ ^ K ^ 4 ^ 5 <r * t M Ml -f *> 

t IfXX * 4 ^ o U 7t *E o -C , a% K-J 6'J frC ict 0.5n»iUJb 



-457- 



BNSDOCID; <JP^ 



359076687A„I_> 



© £ % ^> f 4 -r -=e x Ko^rfttHi-Cl) o^io 
C %kW<B H ft ) 

^ -T ^ x K i> i [>' / 'f x K frC ifi: ^ & ® 

5 t x)* o ib eti ^# ^ *r $4 5: ros ^ k m m -r & 
-jj m-kVk m -r z> c t k *> & „ 
c it m (o m & ) 

W t£ .Be t f f«*c U» L ^ % & IK © £J tor 5te -ft W 

* «$ Si jj % fc* < U x ft o c t x j? , fof ft? * #5 
to t ^ ( t i ^ i k #j Hyf -f- & i f> l- /c 4> © r 

# ^£ ^ <7j — ^ is #y & pc ^ ^ x rift w-t & Q m 2 
m frl * «fl * ^ jf;V§ -f ^ /t tf> ift © ft ffl, % ^ ^- % © 
x g> %> 0 c o (c v> x , |ft Xkd X to -C * & ^ -f 

* v K (j) « & ^ fl(| ± r # O £] ^ UD X If C <D 
m & ^ (ID * ^ U * U4 rc ^ i~ s^U (12 — ) 

£ i> tel 36 £ n- X ^ & o _h 3£ l&l 5& A «D *± -* ^ ^ 
K {l) <D _fc liti © — $n K J£ L * Pfii ISO tfU K > £ 2S i*fl 
KttKhft*^ - ^ v 4 <fc* ri» £ 4 & * * x ^ # as 

^ 5fc ^UiU^i. * , % U(J K W VI «> J? 



1$B3H3 59- 76687(a) 

^ f ^it^t , *f -V * x K (1) © U0 

^> o ^ ^ Utt tt !fe ^ HU #^t^i-LZf-7'^^t 
W: 5fc J* -5 ti -C ^ D Z r - 7' ^ U9 fc± J£ ^ 0 /J iC ^ f f 

b n -r ^ a Y ^ — r a- ^ yt (it* k f& m ^5 x to & x 
^ - -y a* m u u4 k a: r# « ^ x 10 >z> 0 _l KLi x , v 
x o' z - 7 j» (o & $k m. u9», m. 04 n teu m> ia 12a re 

£ j> -t -ft. -£ n # ili'J J: 5 frC 4 o X ^ ^ D 

, — -Jj s i2U fr± * ~ k -t ^ ^ ^ C lag ni- r ) 4- o 

UG^oQ^ ^ ^-l^^u — % 3» T % C © ^ 
jfe ^ ^ t> ^ tli ^ ^ - ^ it (b) IHJ x X v 

a x X CEt ^ lb 4 ^ Ui) it, 

5 e» ec ^" ^ n -f f ^ ^ 7 - © x l/ ^ 1 <d ^1 
^^x^ttf-t -r •=€: x k (j) © m ffi m k m & m 

m M )JH 'X*P K tr? 2> * <i -y -=e x K (1) © X «K ^ b 

m m yt Ci-') 4: 3t 4& tu s v$ b © m ^ w: iiitj m 

t^^^^feilKA^L, t © ^6 ^ ^ |C X H-i S£ 

m # t & & •& t-L & & m n i i> vt ^ ^ A'lrc & * m 



•a- tb"i mi 4^ b£ w vcu m. m m m ^ z a -n -r * i 5k 

^K:_bBci©^iatCi: i? ^ ^ -r * x Y (O m IF- ^ 

x m w -t z> o 

l3|^(a)/'jM{e)<i3Dl^'f ^ X ^ ^ ^ - h 1^1 T > 
^fe -r > An X © US ft K£ a5L ( t, ) T tx X , Y **> £ & z r 
- 7 ju ngta4. tt«. ttt* Pc Jt 17 u - -y CL> o ^4 •>£ ^ 
ffilittt^ 4 ia» i. {/Ms^K^t i 5 *c i?J Wf f /6 
■fab m m 1c & n fc lis , "^fcto-fcM^&Utt-^jia 

i-c Wt (A) ^ K -^r h it £> 0 d o A ^ fb> ^ t, 
~ t 2 © W K x ^ - 7~ a* $kM.mx fcn Ml © (B) K 

■4 TT Tfe i& 3 *X % b ll# A) t s - 1 9 CD 1$ *C Y 7- - 7 

n> tetfLMX \M.n K (C) -r ^ & o C<z>£ 

5 tC L T R# ^l) U 4 "C © |$ frC X ^ £ C>' Y — 'f M & 
ffi. Ui) , 0^ © ^ aib m W X (b) ^ t 5$ w & (F) A 

* -C -t © tHj <D CL>) i (13) A * fit 5 £ 5 K L t 

# ani ^ ate ^ ^ ^> „ 

feLJt©^3E©l*JJi&LKJ:^-r % (W,)«Z) Kg BiJ 

k *? i> ^: ifu ^ n © -c v ^ — ^ a 

-r^^c-r^iziJ i^/z;o^^^5 Af.t^g^it 



t©J^#, 1/ - f ^ ^ 7 h O d^tt 

W&ft<DmWKffi'&*Jl£_X®l1rL$:i&gi-tJb £ 5 

4 e: i tt^c ^ _hae©«*©^^K3tniX 

5 n ^> a* , tei x ^ ^ ff u x u & & ^ - -ir ^ ^ 
* ^ ^ ^ & k n x & # m & i, jju x w ^ ^ 

O i/-<^tttTt*o tfi ttt IB & u a- — feife 
&TK1&:TLftLt&&XM ffl b M m 

^ -c ^ ~ v m it a & iet 3*s a? it -5 ^ ^> „ 4 =b , 

_h Bfi ffir 56 © ffi * tc X j? t Y - 7" a- & «C (19 <t * 
K Z f-7>(l(|l^?j? l © ^ ^ u y X (2(3 f K f&J t 

_b gfi ij^ ( W, ) <o m © ^ ^ a f , © 3& k: < * X 5 tc fr 

i?na B _fc © ffeu inj ^ © #t t % , iid (a), (to, 

CH). (F) X Wfrti & * CW S ) j: Jp M w 4^ s -i- 4 *> 

tas e si jc (G), (H), (i), (j) xmt>n & r a (w t ) 

t ^ 1^ t < i^Flti t,- t„OIBT^l^ it v - V m 



SDOCID: <JP 359076687 A_J_> 



>M h\i X 


?! 


:u jtl -6 0 c o i if t b 


tt ^ f » ■* 








6*J (C 7 {S! CD (K), (JL) -C 


7J^ 1/ ~ 




*K y h 


© \K 






© Wf ^ 






^ U 


^ -r 




(J) © 


■a wf # s % 7 ■** * « 








* X 




X-t- £ © 


K ^ 












]£ jjft -c 


75: < 


ft! ^ <D H & T ^ '< <i 


7 ^ 4£ }c 




u- 




» h & x. j? m 


7jn X * ft 










& © R 


-c an 


X * ff 


9 j: 


$ K u -r i x. w . 


fp] ic sue 


■5 -£ 




X 5 




f> *c -tw Kff 





U m £L 9V K \H » . ail jES © #J KTr *c jft ffl T? * A t t 
C 2fe «H © #j ^ D 

w * m m l v © * £ -c m * & * vc m < u . & 

K L ?fe © T , ^-i^^At-*-^a^tfc55:<tQX^ 
W ifli ic fl^ -t & ^ ^ # A: n Z> o C: © t t tt Jto X 



^^H359- 7BG87(3) 



^ ^. 


i* 


<b <!: C & j? ft L IC M ?I 


~t & c t K fx. & a 




h 


v u — if jt © ^ ^ ^ 


t± A -V * > K © 


»U X K 




3* 5 ^ x ;j» X % © *fc $6 


£ £ % te « m 


ffr S ft 


h 


<b M X «F © u m. -b ^ 


^-{&<^^^^^ 


7t 




# * ^ < -T § & 0 4 








» j^; L ^ ^ , ^ <d m i 


^ ^ fct m % tr - ^ 


© 4* 






r ^> © x is> o 








^- ^ -y v k # 


© 




^ ^ < , ^ "3 * g ' & t 


me ^ 6<j k: ;;n x t ^ 




^> 


<: t o t | ^ i /js 


< £ J? , ^: if" 


-r 


>- 




& o ^ <D « # , 






^'©iifa^XT&fcU 


C r^ij 0B a>» w «rr W 


* ^ a 




n ■« irr bj tg 4 ^ &t 5 








^- -v ^& >• k © -^J t0r ^ 


r g & o 




lid 


© AS # 4 fift ^ 




m 1 


1^ 


w:^5fe©^«fe*^^-fet»&ija, 2 laa fct 3*: 








f ii * ^ -t- « ^ gi x 



AS 3 g3(a)7!/^(e)a^:$g^©X^%^i-^ ^ ^ 

-hja, m 4 m n m m i m n w © -mm xa £ 




BNSDOGID: <JP 3 59076687A l_> 



% s m 



76G87(4) 




1* 




% 6 0 



f 7 13 



H 2 



-460- 



' Zz « 



SDOC1D: <JP 359076687A__L> 



